A 37-year-old man reported waking up and noticing a black spot in his vision in his left eye 2 days prior to presentation. He reported that the spot lasted 12 hours and then dissipated. For two weeks prior to this episode, the patient noted intermittent "shimmering" lights in both eyes. The patient now reports having difficulty with vision in his upper visual fields in both eyes.
The patient's past medical history is significant for an episode of malaise and myalgias after his young daughter had gastroenteritis six months prior to his ocular complaints. His symptoms were followed by severe headaches and an acute episode of confusion and altered mental status. He was seen at an outside hospital and an MRI of the brain showed numerous white matter lesions, including lesions in the corpus callosum. He had mild pleocytosis of his cerebrospinal fluid (CSF). He was felt to have a postinfectious encephalopathy versus demyelinating disease and was treated with methylprednisolone. His cognitive symptoms improved significantly and there was some resolution of the white matter lesions on repeat MRI with no further treatment. He continued to complain of some mild residual fatigue which prevented him from working. Six months after his initial symptoms, he was re-admitted to the hospital for another episode of confusion and headache. There was no history of skin lesions. There were increased white matter lesions on MRI. Cerebrospinal fluid demonstrated elevated protein but a normal white blood cell count. An angiogram and a right frontal brain and leptomeningeal biopsy of one of the lesions were unrevealing. An extensive laboratory panel was negative. The patient's symptoms improved with methylprednisolone, but he continued to have confusion and headaches on oral prednisone. The patient also began to complain of hearing loss.
The patient then began to have ocular complaints and ophthalmologic evaluation was performed serially.
Examination
The visual acuity was 20/20 in both eyes. The intraocular pressure was 14 mm Hg in both eyes. The pupillary examination was normal, and there was no dyschromatopsia in either eye. Anterior segment exam was normal. Visual fields showed mild global constriction in both eyes. Dilated fundus exam ( Figure 1 
Ancillary Testing
Laboratory testing: All NORMAL
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Treatment
During the patient's multiple hospital courses, he achieved improvement in his neurologic symptoms with intravenous methylprednisolone; however, when he was discharged on oral prednisone his symptoms recurred. Given the worsening of the patient's retinal vasculitis, it was recommended that the patient receive an extended course of intravenous methylprednisolone. At the same time, the patient also received induction with four doses of intravenous cyclophosphamide.
One week after this treatment was instituted, the patient's visual acuity was stable, and the retinal vasculitis had markedly improved on fluorescein angiography.
Differential Diagnosis
• Bilateral branch retinal artery occlusions: Although rare, bilateral retinal artery occlusions have been reported in patients with hypercoagulable states such as antiphospholipid antibody syndrome. Often in these cases, there is both a retinal vein and retinal artery occlusion. Hypercoagulable work up in young patients and carotid doppler ultrasounds and echocardiograms in older patients are recommended to determine underlying etiology for bilateral retinal vascular occlusions.
• CNS vasculitis with retinal vasculitis: CNS vasculitis may present with headache and encephalopathy and may have associated retinal vasculitis. Protein levels in the CSF are elevated. Ischemic changes may be evident on neuroimaging and alterations in vessel caliber may be seen on cerebral angiography.
• Susac syndrome: This arteriolar microangiopathy affects pre-capillary arterioles in the brain, retina, and cochlea leading to encephalopathy, vision loss, and hearing loss.
• Multiple sclerosis: Focal neurologic signs and symptoms combined with white matter lesions on neuroimaging may be indicative of a demyelinating disease such as multiple sclerosis. Multiple sclerosis can also present with inflammation of the blood vessels in the retina with a perivasculitis.
• Systemic lupus erythematosus: SLE can involve multiple organ systems and cause vasculitis in the brain and retina. Inflammatory markers such as ANA are usually positive in this disease process; however, there are cases of SLE with negative antinuclear antibody tests. Other clinical signs of lupus, including skin rash, arthritis, and renal dysfunction are supporting signs for diagnosis of SLE.
• Behçet's disease: Behçet's disease can be associated with an occlusive vasculitis in the brain and retina. In addition to oral and genital ulcerations, ocular inflammation, and skin lesions, these patients may also have high frequency sensorineural hearing loss. The central nervous system may be affected in Behçet's syndrome with development of confusional 
Diagnosis Susac syndrome
Susac syndrome is an arteriolar microangiopathy that affects the brain, retina, and cochlea, causing symptoms of encephalopathy, retinal vascular occlusions, and sensorineural hearing loss. It was originally described in 1979 by Susac, who reported on two cases of young women with this triad of symptoms. 1 Susac syndrome typically presents in younger patients, with ages ranging from 16-58. There is also a 3 to 1 predominance in women. The pathophysiology of Susac syndrome is still not well understood; however, it is believed to be an immune-mediated endotheliopathy affecting microvasculature of the brain, retinal vessels, and cochlea. 2 Brain biopsy of lesions in patients with Susac syndrome demonstrates microinfarcts in the cerebral cortex and white matter. 1 Muscle biopsies have also demonstrated endothelial cell necrosis and occlusion of small arterioles. 3 As with this patient, the diagnosis of Susac syndrome may be difficult. The triad of symptoms may not manifest themselves concurrently, and visual and hearing deficits may be difficult to detect in encephalopathic patients. The differential diagnosis for Susac syndrome is extensive and includes demyelinating diseases such as multiple sclerosis and acute demyelinating encephalomyelitis (ADEM), CNS vasculitis, thromboembolic stroke, Behçet's disease, and systemic lupus erythematosus. Ophthalmologic exam, including dilated fundoscopic examination and fluorescein angiography, can be helpful in identifying areas of retinal vascular occlusions and active retinal vasculitis. 4 FA may also be useful in tracking response to therapy, as in the improvement or resolution of vasculitis as seen in this case. 5 Neuroimaging may also be useful in the diagnosis as patients with Susac syndrome classically have lesions in the corpus callosum. Lesions are usually T2 hyperintense, may or may not enhance with contrast, and can be scattered in both the white matter and gray matter. 2 In some patients these hyperintense lesions may disappear as symptoms improve and return with exacerbation of disease. These findings may aid in the distinction between Susac syndrome and demyelinating diseases such as multiple sclerosis. The cerebrospinal fluid in patients with Susac syndrome may have elevated protein levels and mild pleocytosis.
The clinical course of Susac syndrome may be self-limited, with reports of symptom resolution from 6 months to 5 years following initiation of disease. Without treatment, the sequelae of Susac syndrome such as cognitive deficits, vision loss, and hearing loss can be quite severe.
The treatment of Susac syndrome is immunosuppression with high dose intravenous steroids and immunosuppressants such as cyclophosphamide, intravenous immunoglobulin, and rituximab. 3, 4 There have also been reports of successful treatment with use of hyperbaric oxygen therapy. 6 Plasmapheresis has also been reported to result in improvement in cerebral deficits in some patients. 7 Anticoagulation has been proposed as a treatment option, but there have been no laboratory testing or histopathology to support a procoagulant state. 7 Patients who have been treated with anticoagulants or antiplatelet agents have continued to develop new symptoms during treatment. Of all the different treatment modalities, systemic steroids have been associated with improvement in symptoms and signs of Susac syndrome. While symptoms of active inflammation, including encephalopathy and retinal vasculitis, improve with immunosuppression, areas of prior infarction may result in permanent deficits in cognition, vision, or hearing. Delay in diagnosis can lead to permanent sequelae of the microangiopathic disease process. In some patients, symptoms may recur upon attempted taper of steroids and longer duration of immunosuppression may be needed to prevent exacerbations of disease.
